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=======================================

A 10-year-old boy was first admitted with a history of acute-onset, rapidly progressive, altered consciousness of 2-day duration. He had become totally unresponsive by the time of hospitalization. There was no history of fever, rash, trauma, or seizures. On examination, there were no focal deficits. His cerebrospinal fluid (CSF) examination was unremarkable. On the basis of the MRI of the brain \[[Figure 1A](#F1){ref-type="fig"} and B\], a diagnosis of herpes encephalitis was suspected and treatment with acyclovir initiated. Though his herpes simplex virus (HSV) polymerase chain reaction (PCR) in CSF was negative, he was given a 2-week course of intravenous acyclovir. He made a gradual recovery of consciousness in hospital and was interactive at the time of discharge. However, he continued to have behavioral problems after discharge. He was noticed by parents and teachers to have become stubborn, hyperactive, inattentive, and aggressive. His school performance too was poor compared to the premorbid level. Six months after the first hospitalization, he reported back with two episodes of partial seizures. Valproate was initiated at a dose of 10mg/kg. One week later, he presented with acute-onset rapidly progressive altered consciousness with abnormal behavior and hallucinations. There was no history of fever or seizures. CSF was unremarkable and negative for HSV by PCR. MRI revealed residual changes and no new areas of involvement \[[Figure 1C](#F1){ref-type="fig"}\]. Blood ammonia was 260 mmol/L (normal \< 35), and urine gas chromatography and mass spectrometry revealed elevated orotic acid. Blood spot tandem mass spectrometry, plasma, and urine amino acid analysis revealed a markedly elevated citrulline level. Genetic analysis revealed a homozygous missense variation in exon 11 of the *ASS1* gene (chr9:133355791; C \> T). His initial diagnosis of herpes encephalitis \[[Figure 1](#F1){ref-type="fig"}\] was revised to late-onset citrullinemia type I. There was a gradual improvement in consciousness and behavior with sodium benzoate, arginine, and protein restriction. At 45-month follow-up, he was attending school, had no significant behavioral problems, and had normal ammonia levels.

![Axial (A) and coronal (B) T2-weighted MRI showing swollen, hyperintense, insular cortices (thick black arrows), cingulate gyri (black arrowheads), and basal temporal cortices (thin black arrows). Follow-up axial fluid-attenuated inversion recovery MRI at 6 months showing resolution of old changes with residual mild cortical atrophy, *ex vacuo* ventricular dilatation, and curvilinear hyperintense signal changes in subcortical white matter of insular and frontal cortex (C)](JPN-14-36-g001){#F1}
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Citrullinemia type I (MIM \# 215700) is a rare, autosomal recessive, urea cycle disorder caused by deficiency of argininosuccinate synthase. The late-onset citrullinemia is usually less severe and has varied clinical presentations. Children may present with growth failure, poor appetite, behavioral abnormalities, poor coordination, sleep disorders, cyclical vomiting, ataxia, stroke-like episodes, and acute encephalopathy precipitated by infections, catabolic states, and medications.\[[@ref1]\] In the child we report, the first episode of encephalopathy was unprovoked but the second was provoked by valproate.

MRI findings in citrullinemia are varied; common radiological findings are diffuse gray matter and white matter hyperintensities in cingulate, perirolandic, parietal, temporo-insular cortex with involvement of basal ganglia. The MRI findings being similar to herpes encephalitis resulted in a misdiagnosis in the child we report. It is postulated that elevated ammonia in urea cycle disorders gets converted to glutamine and the resultant osmotic effects are believed to cause astrocyte swelling and subsequent brain edema.\[[@ref2]\] Similar to the areas involved in herpes encephalitis, it has been suggested that insular cortex, cingulate gyrus, and temporal lobes may be particularly vulnerable to hyperammonemic brain injury.\[[@ref3]\] In addition, the curvilinear hyperintensities in subcortical white matter seen on follow-up of this child have also been suggested to be a clue to an underlying proximal urea cycle disorder.\[[@ref4]\]

In conclusion, a consideration for inherited disorder of urea cycle should be kept in children with acute encephalopathy with normal CSF and imaging changes such as herpes encephalitis.
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